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(54) THERMOELECTRIC GENERATOR 

(57) Abstract: 

FIELD: heat-to-electricity conversion. 
SUBSTANCE: thermoelectric generator has n- 
and p- type thermoelectric couples deposited 
on substrate by using thin- or thick-film 
technique. Additional layers and contacting 
surfaces made of metal or alloy metallically 
soluble with material of n- and p-type 
couples are provided. EFFECT: reduced 
impedance. 8 cl. 4 dwg 
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(54) TEPMOrEHEPATOP 

(57) Pe0epaT: 

Hcnonb30BaHne: b o&nacTH 

TepMoaneiapM^ecKoro npeo6pa30BaHMfl 
GHeprnn. CymHocTb n3o6peTeHnn: 
TepMoreHeparop coctoht H3 n- m 

p-TepM03/ieMeHTOB, KOTOpbie TOHKO- HJ1H 

ToncTonneHo^Hofi TexHWKOtf HaHeceHbi Ha 
noAno>KKy. Ann yMeHbiueHHa o6inero 
conpoTUBneH^ifl npeAycMOTpeHbi 
Aono/iHurenbHbie cjioh w noBepxHocm Ann 
KOHTaKTkipoBaHna, cocTOfliAne H3 MeTsui/ia mhm 
cnnasa, MeTamitmecKH pacTBOpwvioro c 
MaiepnanoM p- h n-ajieweHTOB. npeAycMOTpeHO 
ncnonb30BaHne TepivioreHepaTopa b nacax u 
MyBCTBHTenbHOM sneMeHT©. 3 c. n 5 3.n. (Jwibi, 
4 nn. 
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Hao6peTeHne KacaeTca TepMoreHepaTopa c 
p- h n-a/ieMeHTaMw aha nacoB, MyBCTBMTsnbHoro 
3neMeHTa, npn6opa sneicrponHTaHHH miu T.n., 
KOTopw^ pacnonoweH Me>KAy TennbiM n 
xonoflHbiM reMnepaTypHbiMn mctohhwomh, 
npuneM TepMOsneMeHTbi tohko- win 
ToncTonneHOHHO^ TexHMKofi HaHeceHbi Ha 
noAnoKKy, a 0opMa n- m p-aneMeHTOB Bbi6paHa 
T3KHM oopasoM, HTO ohm nepeKpbiBaiOTCH Me>KAy 
cooofi. 

H3BecTHbi^ TepMoreHepaTop onucaH b 
naieHre LUBefiijapnn N 604249. Oh coGpaH M3 

AMCKpeTHblX 3fieM©HTOB, TepM03fieKTpMH8CKH^ 

MaTepna/i pa3pe3aeTca Ha WTa6kiKki ( HTo6bi 
3aTeM co6npaTbCfl b onoKH. BcneACTBkie stofo 
MoryT nocneflOBaTe/ibHO coeflUHflTbcn b oahhx 

HacaX TOflbKO HeCKOnbKO TbICfN 

TepMosneKTpuHecKHX sneMeHTOB. HanpaweHMe 
Ha Bbixofle cjiHLUKOM Mano Ana Toro, hto6w 
CHaowaTb oaTapeio tokom. riocneAHMfi AonweH 
eu\e nocpeflCTBOM Aoporofi sneKTpoHUKM n 
nocpeACTBOM TpaHCcf>opMaTopa AOBOAnTbCfl AO 
ypoBHfl, AOdaTOHHoro An« 3apaAa 6aTapen. B 
naTem-e BennKo6pnTaHMM N 1381001 onucaHO 

M3rOTOB/lSHM8 TOHKOnfieHOMHOrO 

TepMoreHepaTopa Ha noAnowe M3 aniOMMHHH n 
okmch antOMUHMfl. 3to M3roTOBneHne roAHTc^ 
numb An* oneHb ManeHbKoro KO/iMMecTBa 
TepMosjieiweHTOB. K to My ace n3roToaneHne 
noAno>KKH oneHb Aoporo. 

B naieHTe CLUA N 3684470 onucaH 3/ieMeHT 
(lenbTbe win HarpeBaHHH m oxna>KAeHUH 

AOTa/lH. npH 3TOM p- M n-3fieMeHTbl B33HMH0 

nepeKpbiBafOTca, a Me*Ay nepeKpbuneM 
npeAycMOTpen waTepnan, KOTopbifl xopoiuo 
npoBOAUT sneKTpuHecKn^ tok, ho He npoBOAMT 
Tenno. 

0AH3K0 npM HSrOTOBJieHMM TOHKHX MflM 

ToncTbix nneHOK b3>kho BbiopaTb MaTepnan, 

COeAUHflKDU^nR p- H n-3JieMeHTbl, T3KHM 

o6pa30M, hto oh cosAaeT MeTannyprnHecKM 
coeAHHeHne, Aawmee b uTore xopowyio 
CL^en/ifleMOCTb, Heoonbtuoe sneicrpuMecKoe 
conpoTMBneHne h xopowyio TennonpoBOAHOCTb. 

OnucaHHbie b naieHTax flnoHHki N 
61/259580 M CUJA N 4677416 cnou, 
HaHeceHHbie TOHKonneHOHHofl TexHHKofi, 
B33MMH0 nepeKpbiBaioTcn. TaK KaK npn stom 
penb BcerAa ua©t numb 0 HeMHornx napax, 
Ben mm m Ha o6w,ero sjieKTpkmecKoro 
conpoTMBneHUfi He MMeeT npooneM. Oah3ko 
Tarae Bbino/iHeHne He AonycTMMO npn 
nocneAOBaiefibHOM coeA^HeHnn HecKonbKwx 
TbiCHH nap 3JieMeHTOB, TaK KaK HawiHoro 
noBbicunocb 6bi sneKTpuHecKoe conpoTHB/ieHne. 
Tatwe He ynnTbiBanncb 6bi 

BHyTpuMeTajiJinnecKne npooneMbi npn 
nepexoflax MeTannoB (p - n-nepexoAax). 

flareHT CLUA N 3554815 onucbiBaeT 
peiueHne, b kotopom HaHOCHTca p-cnofi Ha 
oahoA cTopoHe, a n-cnofl Ha ApyroW dopOHe 
noAnoA^KM. Dto 6bino 6bi HaMHoro Aopo>Ke npn 
cepuP^HOM H3roTOBneHnn. TaioKe He Bbino/iHkiMO 
yKasaHHoe b 0opMyne M3o6peTeHkm 
cooTHOiueHkie 5: 1 Me>KAy TonmuHOfl nneHKM n 
tojii^hho^ noAno>KKM npH tohkhx nneHKax. 3to 
cooTHOiueHne, CKopee, 1:1 atia npuMeHeHM^, 
KOTopbie onucbiBaiOTCfl noTOM, 

3aAana M3o6peTeHHfi - co3AaTb 
TepMoreHeparop, n3roTOBnneMbi^ npocTbiMH 
cpeACTBaMH, Aeweso n ConbLUMMM cepMAMM. 

9to AOCTuraeTCfl comacHo oTnvmnTenbHbiM 
MacTflM n.n. 1 n 4 cfeopMyribi n306peTeHM«. 

ripn n3roTOBneHHM TepMoreHepaTopa 
Heo6xoAMMa nuiub OAHa MacKa, KOTopan nocne 



10 



15 



20 



25 



30 



40 



45 



50 



55 



60 



no/iyneHUfl p-3neMeHT0B noBopannBaeTCfl Ha 
180° c i^eribK) HaHeceHM^ 3aTeM n-sneMeHTOB. 

npM 3TOM aBTOM3THMeCKH B03HHKaiOT 

nepeKpbiTHfl n- m p-MaTepnanoB. HToCbi mo>kho 
6bino yMeHbiuMTb sneKTpuHecKoe 

conpoTMB/ieHne, cneAyeT HaHecTH 
AonoriHUTenbHbi^ cjioK MaTepna/ia, 
MeTa/iJiMHecKH coeAMHnioiAerocfl c n- m 
p-MaTepna/ioM TepMosneMeHTOB. BcneACTBMe 
3Toro He OKa3biBaeTCfi bjihrhmr Ha 
TepMosneKTpuHecKoe Hanpfl>KeHMe reHepaTopa, 
OAHara stum yMeHbiueHneM sneKTpuMecKoro 
conpoTMBJieHUB hbho yjiyHiuaeTCfl Kllfl. 
OAHOBpeMeHHo HaHOCflTC« aHanornHHoti 
onepaijuefl n c aHaJiorMMHbiMn MaTepnanaMn 
KOHTaKTHbie noBepxHocTM, HTo6bi nepBbi^ w 
nocneAHMM sneMeHTbi TepMoreHepaTopa Morm 
coeAMHMTbCfl co cxeMofi. flpyran npoOneMa - 
sto TennonepeAana ot ncTOMHUKa Tenna Ha 
noAno>KKy. nocpeACTBOM HaHeceHna 
AonoriHMTejibHoro cjioa, KaK onucaHo b n. 4, 
B03mo>kho BcneACTBMe npuMeneHnw 
cooTBeTCTByioiAe^ TennonpOBOAHofi nacTbi n/in 
T.n. nonyneHne onmMa/ibHOfl TennonepeAann. 
TaK KaK noTepn TennonepeAaHM nepe3 
noAnojKKy, KpenneHne n Hepe3 B03Ayx He 
flB/iFiioTCfl He3HaHHTeribHbiMn, sto peiueHne 
3aAann MMeeT 6onbiuoe 3HaneHMe. 

Cnovi An« yjiynujeHUfl TennonepeAann 
Mo>KeT M3roTOBn«Tbc« npeAnoMTMTefibHO H3 Toro 
we MaTepnaxia, mto m tot, KOTopwfl 
npuMeHHeTCfl Ann noBepxHocTe^ KOHTairra hjim 
Anfl AonojiHUTeribHbix npoBOA^i^nx c/ioeB. 
Oahhm M3 Ba>KHe^Lunx hctohhmkob noTepb npn 
TennonepeAane flBnaeTca 3a3op Me>KAy flByMH 

MCTOHHMKaMH. B03AYX OTHOCHTe/lbHO XOpOLLIO 

nepeAaeT Tenno, a o6-beM Me>Kfly MCTOMHMKaMU 
MOJKeT 6blTb OOJlbUJMM. flrifl yMeHbtueHHfl 
noTepb ABrifleTCfl npeAnoMTHTeribHbiM 
HaHeceHne Ha noBepxHocTM, KOHTaKTupyfomne c 
B03AyxoM, nnacTMaccoBofl niieHKM, MToObi 
ycTpaHHTb nepeAany Tenna Me>KAy MCTOHHMKaMU 
m B03AyxoM. OcooeHHO b Hacax, rAe pa3Hnua 
TeMnepaTypbi Me>Kfly AByMH ncTOHHUKaMn Tenna 
He3HaHMTenbHa, HanpMMep 3-5°C, 
npeAnoweHHbie peiueHUfl oneHb 3cpc})eKTMBHbi. 
ripn npuMeHeHHM TepMoreHepaTopa b nacax 
BbiroAHO to, hto HacoBofi MexaHM3M 6onbLueii 
nacTbio KpymbtK. f1pn npflMoyronbHoC^ oOonoHKe 
BbiroAHO (npeAnoHTHTenbHO) noMecwb 
TepMoreHepaTop b neTbipe yrna. ripn 
TOHKonneHOHHOM reHepaTope nocneAOBaTenbHO 
coeAHHeHbi OKono 1000 nap sneMeHTOB. 4000 
napbi, nocneAQBaTenbHO coeAUHflwcb, b cyMMe 
AaioT Hanpn>KeHMe ot « 1,5 B, HTo6bi 3apBAHTb 
aKKyMyn^Top nnn KOHAeHcaTop eMKOCTbio * 1 
0. TepMoreHepaTop c 1000 napaMn MMeeT 
AfiMHy OKono 30 cm. (losTOMy oh AonweH 
cBepTbiBaTbCfl b pynoH, hto6w nonynnTb 

B03MO>KHOCTb BCTpaMBaTbCfl B HaCbl, 

M3roTOBneHne tohkmx nneHOK mo>kot 
ocymecTBnHTbCfl nocpeACTBOM HanbineHktfl, 
KaTOAHoro pacnbineHUB Mnn nocpeACTBOM 
nnaMeHHoro HanuneHUfl. fln« ToncTbix nneHOK 
mokot npuMeHATbCfl Tpacf)apeTHafl nenaTb nnn 
ApyroC^ cnoco6 nenaTM. Ecnn nocne HaHeceHM« 
TepMosneKTpMHecKnx sneMeHTOB Heo6xoAHMa 
TepMnnecKan o6pa6oTKa, to npeAnoHTMTenbHO 
npuMenflTb b KanecTBe n'oAno)KKM cnioAy v\m 
KepaMHKy, B npoTMBHOM cnynae cne^yeT 
npeAnoHMTaTb nnacTMaccy Tuna nonnaMHA nnn 
nonuTepecfcTanaT, KOTopwe MMeiOTCw b ToproBne 
noA 4>npMeHHbiM HassaHneM KanTOH nnn 
Munap. flpn nocneAHnx TaioKe B03MO>KHa 
orpaHMHeHHaw TepMkinecKafl o6pa6oTKa. 
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Tonu^nHa noAnoKKM Aon>KHa Bbi6npaTbCH, no 

B03MOXCHOCTM , TOHKO& ATlfl CBeAeHI/lfl Ha 

MMHMMyM TepMnnecKoro KopoTKoro 3aMblKaHMfl. 
TepMnnecKuCi Kllfl ynyHiuaeTca, ecnn 
TepMoaneKTpuMecKne aneMeHTbi HaHOCflT c 
o6enx ctopoh noAno>KKM. 

BMecTo npkiMeHeHM^ MacKn 
TepMoaneiapi/NecKHfl MaTepnan MO>KeT 
HaHocktTbCfl TaioKe Ha Bcefi non/iowe. 

nocpeACTBOM XHMHHeCKOrO TpaBJieHUfl H/1H 

nocpeACTBOM hohhoro nyna MOweT 
n3roTaB/inBaTbCfl wenaeMaa reoMBTpuw. 

n- h p-TepMoaneivieHTbi MoryT 
M3roTaBnnBaTbCfl H3 M3BecTHbix MaTepnanoB, 
T3KMX KaK Bi, Te, Sb, Se um Pb, Se, win Pb, 
Te, nnn cnnaBOB. 

B TepMMHecKnx wacax noAnowKa MoweT 6biTb 
pacno/ioxeHa Boxpyr nacoBoro MexaHH3Ma nnn 
OTAe/ibHbie noAno>KKM mop/t pa3MeinaTbca b 
Kopnyce sacoB Ha yAo6Hbix Mecrax. 

Tok TepMoreHepaTopos MOxeT 

HenocpeACTBeHHO 3apa>KaTb KOHAencaTop nnn 
aKKyMynflTop. AKKyMynyiTop niweeT 6onbiiJo8 
HeACXJTaTOK, oh coa©P>kmt aneicrponnT. 
BcneACTBMe OToro 3aTpyAHMTeribHO HeAonro 
repMeTM3npoBaTb aKKywynPTop. C 
ceroAHHUJHUMn a/ieirrponnTaMM KOH n NOH 
npaKTkNecKM HeB03M0>KH0 repMeTM3npoBaTb 
aKKyMynflTop b TeneHne no MeHbLuen" Mepe 10 
neT. 9th HeAocTaTKM He nMeioT MecTa b 

KOHflQHCaTOpG. 

Hap^Ay c onwcaHHbiM npnMeHeHneM 
onpeAeneHHoro M3o6peTeHneM 
TepwioreHepaTopa b nacax oh MoweT 

MCnonb30BaTbC« TaKXe B ^yBCTBMTeribHblX 

3/ieivieHTax, npn6opax oneKrponwamn n t.a. 
OOycnoB/ieHHoe TpeoyeMbiMn MepawiH no 
3KOHOMMH 3Heprnn npn HarpeBaHMH 
npeAnoHTMTenbHbiM ABnaeTCfl M3MepeHne 
TennoBoro noTOKa. Ilpn stom TepMoreHepaTop 
Bbipa6aTbiBaeT aoct3tomho tokb n HanpjweHna 
Ana nmaHMfl aneiapoHHon* cxewbi, n HHTerpaTop 
MoaceT M3MepnTb KOfiMMecTBO Tenna, KOTopoe 
Mo>KeT 3aTeM xpaHHTbcw b sneicrpoHHOM DTIOKe 

naMflTM. npH 3T0M CTaHOBMTCfl H3nHUJHMM 

npuMeHeHMe riHTneBOM 6aTapen, KOTopaa k TOMy 
we flo/T>KHa nepHOAMHecKM 3aMeH$rrbCR 

TaKMe HyBCTBHTenbHbie sneMeHTbi MoryT 
Ha&TH npMMeHeHne b 6onbwnx OTonnTenbHbix 
ycTaHOBKax n CHMMaeMbix KBapTnpax, a TaioKe b 
npOMbiujneHHbix ycTaHOBKax Ana no/iHOCTbio 
aBT0MaTM3npoBaHHoro koh t pons TennoBbix 

npOL^eCCOB, KOTOpbie AOn>KHbl 4)yHKL4MOHMpOBaTb 
H93aBMCMMO OT Hanpfl)K©HHR C9TH M/1H 6aTap9H. 

npuMep Bbino^HeHMfl H3o6peieHHfl 
npeACTaBneH Ha cfenrypax. Ha cfenr. 1 
M3o6pa>KeHbi oTAejibHo n- n p-sneMeHTbi; Ha 
c£nr. 2 noKa3aH TepMoreHepaTop c 
noBepXHocTAMH KOHTaKTa; Ha c$)nr. 3 - 
TepMoreHepaTop b coope; Ha o>nr. 4 
npeAcraBjieHa noAnowKa c TepMoreHepaTopoM. 

0>nr. 1a noKa3bisaeT n-aneMeHTbi, 
M3roTOBJieHHbie MacKofi, a dpur. 1b - 
p-sneMeHTbi, M3roTOB/ieHHbie c toR >Ke MacKoW, 
ho noBepHyTofl Ha 180°. Ecjih Tenepb n- m 
p-aneMeHTbi 1 h 2 HaHocflTCfl Ha OA^HaKOBOM 
MecTe Ha noAno>KKy, no/iynaioT 
TepMoreHepaTop, KaK oh npeACTaBnen Ha (pv\r. 
2. Ann yMeHbweHHH sneiapHnecKoro 
conpoTUBneHUfl TepMoreHeparopa 5 Ha 

KOHTaKTHbie nOBepXHOCTH n- H/MHH p-3JieMeHTOB 

HaHOCflTCfl Aono/iHHTeribHbie cnon 3. C TeM )Ke 
caMbiM cnnasoM, KaK cnon 3, HaHocflTca 
noBQpxHOCTM 4 KOHTaKTa. Cnon 3 M nOBepXHOCTM 
4 KOHTaicra coctort H3 MaTepwana, KOTopwfl 
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flanaeTCfl MeTanriHHecKMM pacTBOpMMbiM n- n 
p-aneMeHTaMii. nocpeACTBOM noBepxHOCTeC^ 4 
KOHTaKTa bo3MO)kho coeAMHeHHe 

TepMoreHepaTopa 5 c a/ieiapnwecKOM cxeMOM. 

npMMep npnMeHeHwn b nacax. 

Pa3Mep p- nnn n-aneMeHTa: Tonu^ktHa 
nneHKn 0,005 mm, LunpnHa nneHKM 0,1 mm, 
AnHHa nneHKM 0,75 mm, yAeribHoe 
ajieiapnnecKoe conpoTHB/ieHne 0,00001 Om/m. 
OTCioAa nonynaeTCfl aneicrpnHecKoe 
conpoTHBneHne na napy 3/ieMeHTOB 30 Om. flpn 
7500 nocneAOBaTeribHO ooeAnHeHHbix napax 
aneMeHTOB conpoTMBneHne paBHO 225 kOm. 3to 
conpoTMBneHne MO)KeT yMeHbtuaTbCfl Ha 20-40% 
nocpeACTBOM AononHHTenbHbix cnoeB. npn 
pa3HHL4e TeMnepaTyp 6°C MO>KeT OKHAaTbcn 
HanpjDKeHne Ha KneMMax, paBHoe 
npn6rw3MTenbHo 1,6 B. TaKow reHepaTop MOweT 

BblAaTb MOlAHOCTb 1 1 MKBT. 

flonyCTHMa TaiOKe B03MO)KHOCTb 

pa3MemeHMfl TepMoaneMeHTOB b 6pacneTe atia 

MaCOB, KOTOpbltt HMeeT TepMMMeCKM 

n3onnpoBaHHyio pyKOM noBepxHOCTb. 

TepMoreHepaTop coeAnHeH TorAa 

3neKTpnHecKHMn npoBOAHHK3MM c 

KOHAeHcaTopoM nnn aKKyMynfiTOpOM. BMecTo 

HaCOB MO)KHO 6blJ10 6bl npeACTaBHTb 

nopTaTMBHbiK npn6op, TaKOi^ KaK n3MepuTerib 
nyribca, npn6op a/ih M3MepeHHH KpoBHHoro 
AaBjieHMR, npn6op ahh M3MepeHMfl BbicoTbi, 
TepMOMeTp, oneKTpoHHbifi KOMnac m t.a. 

Our. 3 n peACTa bji a eT TepMoreHepaTop 5, 
pacnono>KeHHbj« Me>KAy AByMH ncTo^jHMKaMn 7 
TeMnepaTypw. fln^ onTHMH3aL4Hn 
TennonepeAann MaTepnan 6 HaHOCMTCR Mex<Ay 
ncTOMHMKaMn 7 Tenna m TepMoreHepaTopoM 5. 
3tot MaTepnan Aon>KeH, no bo3mo>khoctm, 
xopomo npoBOAMTb Tenno, HToGbi npoBecTM 
TennonepeAany ot hctohhmkob 7 na 
TepMoreHepaTop 5. 3tot MaTepnan Mo>KeT 6biTb 
anacTOMepoM b mhtkom nnn 3arBepAeBuueM 

COCTORHMM M MO>KeT COAepJKaTb OTHOCMTeribHO 

ooribiuo^ npoi4eHT nopowKa, npoBOAfliMero 
Tenno. 

B TepMoreHepaTope f\onm^o 6bino 6bi, no 
B03mo)khoctm, mho no Tenna npoxoAMTb nepe3 
TepMoaneMeHTbi 1,2. A^fl AocTnxeHMfl 3Toro 
noTepn nocpeACTBOM napannenbHwx TennoBbix 
moctob Aon>KHbi 6binn 6bi no bo3mo>khoctm 
yMeHbiuaTbCfl. II pn stom BaxHyio ponb nrpaeT 
noTepa Tenna Mepe3 B03Ayx. 3Ta noTepa Tenna 
MO>KeT 6biTb yMeHbiueHa nocpeACTBOM 
HaHeceHHfl AononHHTenbHbix nneHOK 8 Ha oahh 
Hnn o6a ncTOMHMKa 7 TeMnepaTypbi. 

On r. 4 npeACTaanweT noAno>KKy 10, Ha 
KOTopyio HaHeceHbi TepMosneMeHTbi 1, 2. 
flononHMTenbHO HaHeceH eu^e cno^ 9, KOTopwC^ 
He KacaeTCfl TepMoaneMeHTOB 1,2. 3tot cnoft 
Mo>KeT 6biTb M3 MeTanna nnn M3 Toro )Ke 
MaTepnana, mto n coeAHHflK)inne cnon 3. CnoK 
9 nMeeT to npenMyiAecTBo, hto ynynwaeTCfl 
nepeAana Tenna ot ncTOHHMKa 7, Me>KAy 
KOTopbiMM y>Ke nMeeTCR MaTepnan 6 
TennonepeAann. 

<DopMyna M3o6peTeHn»: 

1. TepMoreHepaTop c p- n n-sneMeHTaMM 
Ann nacoB, nyBCTBnTenbHoro sneMeHTa, 
npn6opa snetaponnTaHnn n T.n., 
pacnono>KeHHbix Me>KAy TennbiM n xonoAHbiM 
ncTOHHMKaMn TeMnepaTypbi, npnneM 
TepMooneMeHTbi HaHeceHbi nocpeACTBOM tohko- 
n ToncTonnenoHHofi toxhukm Ha noAno>KKy, a 
cfropMa n- n p-sneMOHTOB Bbi6paHa c 
B03MO>KHOCTbK) hx B3anMHoro nepeKpbiTHR, 
OTnnMatoinnflcfl tom, mto AononHnTenbHbiPi 
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oneicrponpoBOAflmufi cnofi HaHeceH Ha p- n/nnn 
n-aneMeHTOB Ana yMeHbiueHHfl a/ieicrpuMecKoro 
conpoTkianeHMfl TepMoreHepaTopa, mto nepBbifi 
n noaneAHHfi nocneAOBaTenbHO coeAMHeHHbift 
oneMeHT coe^nHeH c noBepxHoctbio KOHTaiaa, 

npM 3TOM npoBOAfliMHfi CJlOfi H/MJ1H nOBepXHOCTb 

KOHTaicra coctoht M3 MeTanria nnn conaBa, 
MeTannnHecKM pacrBopuMoro c MaTepnanoM p- 
n n-aneivieHTOB. 

2. TepMoreHepaTop no n.1, omnHaiomnflcfl 
Tewi, mto Ha noAno>KKy (10) MMxpocxeMbi c o6enx 
cropoH HaHeceHbi TepwioaneMeHTbi. 

3. TepMoreHepaTop no oahomy us n.1 hum 2, 
omnMaiomnficfl TeM, mto Me>KAy kicTOMHHKaMM 
(7) m noAnowKOfl (10) HaHeceH AonoriHi/iTenbHbitf 
TennoBOfl moct (6) W3 TennonpoBOAHoro 
3JieKTpon3onnpyK)mero MaTepnana, Hanpniwep 
anacTOMepa, c Ao6aB/ieHneM TennonpOBOAHoro 
nopoujKa, M/n/iM MeTanna (9), HaHeceH Horo Ha 
noAno>KKy (10) napan/iexibHO ee npoAonbHOMy 
HanpaBJieHMK>, Ann HanpaB/ieHfifl no MeHbtuefl 
Mepe Mac™ TennoBoro noTOKa Me>KAy 

WCTOHHHKaMH (7). 



4. TepMoreHepaTop no oAHOMy H3 nn.1 - 3, 

OTHMMaiOU^M^Cn TeM, MTO Ha HCTOMHMKH (7) 

HaHeceHbi n30JiaunoHHbie nneHKH (8) Ana 
CHHweHna noTepb Tenna nepe3 B03Ayx. 

5. Macw, coAep>KaiAne TepMoreHepaTop no 
5 OAHOMy M3 nn.1 - 4, ouiMHaiomMecfl TeM, mto 

oahh htm HecKonbKo TepMoreHepaTopoB (5) 
pacnonoKeHbi BOKpyr MacoBoro MexaHH3Ma htm 
mto ero HecKonbKo pacnpeAeneHHbix h 
3/ieKTpnMecKn coeAMHeHHbix TepMoreHepaTopoB 
10 (5) pacnono>KeHbi BOKpyr nacosoro MexaHH3Ma. 

6. Macw no n.5, OTJiMMaioiAHecfl TeM, mto 
TepMoreHepaTop win TepMoreHepaTopbi (5) 
CMOTaHbi b pynoH. 

7. Macw no n.5 v\m 6, OTjiMHaiotHMecH TeM, 

MTO OHH CHa6)KeHbl KOHAeHCaTOpOM, 

15 3apfl>KaeMbiM nocpeACTBOM TepMoreHepaTopa m 

nUTatOLAMM MaCOBOft M8XaHM3M TOKOM. 

8. MyBCTBMTeribHbi^ aneMeHT, coAepwainkifl 
TepMoreHepaTop, no OAHOMy H3 nn.1 - 4, 
OTnnMaioi4MMC« TeM, mto npeAycMOTpeH 
MHTerpaTop Ann n3MepeHna KonHMecTBa Ten/ia. 
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